Aqueous extract of Salvia miltiorrhiza attenuates increased endothelial permeability induced by tumor necrosis factor-alpha.
Salvia miltiorrhiza Bunge, a traditional Chinese herbal medicine, is often used for prevention and treatment of cardiovascular disorders such as atherosclerosis. To understand its mechanism of pharmacological action, its effects on endothelial monolayer permeability are studied. The present study demonstrated that extract of S. miltiorrhiza (ESM) and its major ingredients, Danshensu (DSS) and salvianolic acid B (Sal B), inhibited tumor necrosis factor (TNF-alpha) induced endothelial permeability, whereas the other major ingredient, protocatechualdehyde, was ineffective. ESM, DSS and Sal B also repressed expression of vascular endothelial growth factor (VEGF) and extracellular signal-regulated kinase (ERK) activation in TNF-alpha induced HUVEC cells. Furthermore, it was found that ESM attenuated the disorganization of vascular endothelial (VE)-cadherin induced by TNF-alpha. The effect of ESM on TNF-alpha induced endothelial permeability and redistribution of VE-cadherin is likely due to a reduction of VEGF protein expression as a result of modulation of the ERK signaling pathway. Endothelial cell hyperpermeability is implicated in inflammation and subsequent ischemic reperfusion injury and atherosclerosis. Data from this study suggest that one of the mechanisms S. miltiorrhiza exerts its pharmacological effect is through its modulation of endothelial cell permeability.